INTRODUCTION
Over the past several years, as postnatal hospital stays have decreased in length for most births, and as reports of complications related to jaundice and dehydration have appeared in the medical and lay press, 1 -5 the safety of early discharge (EDC) continues to be questioned. Healthy, breast-fed, full-term infants may be at risk for morbidities of severe hyperbilirubinemia (kernicterus) and/or dehydration. The American Academy of Pediatrics Committee on the Fetus and Newborn 6 issued a statement in 1995, which acknowledged that within certain guidelines, postpartum stays of less than 48 hours could be safely implemented. However, the committee cautioned that this decision should be consensual between patient and physician. This decision should take into consideration the uniqueness of each motherinfant pair, the health and self-confidence of the mother, the stability of the infant, adequacy of support systems, and access to appropriate follow-up care within 48 hours of discharge. The guidelines suggest that unless these components are in place, discharge should be deferred until appropriate arrangements for follow-up are made. 6 The Newborns' and Mothers' Health Protection Act of 1996, which became effective in 1998, insured that American women have access to a minimum of 48 hours of in-hospital care following uncomplicated vaginal deliveries or 96 hours following cesarean births. Women and their medical care providers retain the option to shorten the hospital stay if they agree to do so. While this legislation deals with issues of eligibility and the appropriate conduct of health insurers, it does not address followup services.
This study reports our 5-year experience of EDC from a hospital with a high-volume obstetric service linked to a free-standing children's hospital in Louisville, KY.
OBJECTIVE:
This study was conducted to determine if early postnatal discharge ( EDC; 48 hours ) in well newborns had an effect on the rate of hospital readmission within the first week after hospital discharge when compared to infants who remained > 48 hours after birth ( later discharge, LDC ).
STUDY DESIGN:
This was a retrospective medical chart review. Charts of infants born between January 1994 and December 1998, discharged as ''well newborns'' and treated subsequently at a primary children's hospital within 7 days of neonatal discharge, were reviewed. Infants were categorized by length of neonatal hospital stay, level of medical intervention ( emergency department treatment or hospital admission ), and final diagnosis.
RESULTS:
There was a significant increase in hospital readmission rate for LDC infants when compared to EDC infants. When considering jaundice alone as an admitting diagnosis, EDC infants were admitted at a higher rate than LDC infants and with higher serum bilirubin concentrations. Readmitted, jaundiced infants had been almost always breast -fed.
CONCLUSION:
Overall, EDC of well newborns appears to be a safe and reasonable practice. However, the risk for severe jaundice is an unresolved issue that requires a discharge strategy and early follow -up to prevent serious morbidity. 
METHODS
We conducted a retrospective record review of infants born between January 1, 1994 and December 31, 1998 at Norton Hospital (Norton HealthCare). Medical charts of infants, discharged as normal newborns, and subsequently treated in the emergency department (ED) or admitted to Kosair Children's Hospital within 7 days of discharge were reviewed for presenting symptoms, available laboratory data, and final diagnosis. Data regarding the type of delivery, age, gravidity/parity of the mother, and length of neonatal hospital stay were documented as well as the gestational age and birth weight of the infant. Table 1 lists our criteria for EDC ( 48 hours). Table 2 describes the infants in this review, grouped by length of neonatal hospital stay, level of medical treatment (ED or readmission), and final diagnosis. In cases of multiple presenting symptoms, the primary diagnosis was used for classification purposes. The fifth category (other) was used for diagnoses which could not be readily assigned to one of the four defined groups.
Proportional differences were compared by z-test. Maternal age, infant age at treatment/admission, and length of hospitalization were compared by t-test. Statistical significance was set at p<0.05.
RESULTS
During this time period, 21,628 infants were discharged as ''well babies'': 16,734 (77%) were EDC and 4894 (23%) were discharged later (LDC; >48 hours; Table 2 ). During the subsequent 7 days, 174 EDC (1.0 %) and 108 LDC (2.2%) infants were seen and discharged from the ED (p<0.001); 90 EDC (0.5%) and 43 LDC (0.9%) infants were readmitted to Kosair Children's Hospital (p<0.05). Infants were 5 or 6 days of age (p=0.004; EDC versus LDC, respectively) at the time of admission to the ED or the hospital. No significant differences in maternal age, infant birth weight, gestational age, rates of breast-feeding, or proportions of primigravidas based on length of neonatal hospital stay (Table 3) were found. Statistically significant differences in rates of breast-feeding do exist when considering level of treatment without considering neonatal length of stay (78% vs 32%, readmissions versus ED treatment; p<0.001). There were no differences in proportions of diagnoses for infants seen in the ED regardless of the time to discharge. Diagnoses in the ''other'' category (Table 4) were varied and had no relation to postnatal length of stay. LDC infants were readmitted at a rate almost twice that of EDC infants (0.9% vs 0.5%, LDC and EDC, respectively; p<0.001). However, the incidence of readmission for jaundice for the EDC population was 37/16,034 (0.22%) and 8/4894 (0.16%) for the LDC group (p<0.001). When considering jaundice separately among readmitted infants, EDC infants were more likely to be readmitted than LDC (41% vs 19%; p=0.021) and to have higher bilirubin levels than infants discharged later. Figure 1 shows that the mean admission bilirubin level for the EDC group was significantly higher than that of the LDC infants (21.6±4.6 vs 17.7±3.5 mg/dL, respectively; p=0.032). In addition, approximately one in five hospitalized, jaundiced, EDC infants had serum bilirubin levels above 25 mg/dL on admission. The maximum in this series was one EDC infant whose bilirubin was 31 mg/dL and required exchange transfusion for Coombs positive hemolytic disease. The maximum bilirubin concentration on readmission of LDC infants was 24 mg/dL. Other characteristics of the jaundiced infants were similar, including the prevalence of breast-feeding. Of the infants readmitted, 77 EDC and 33 LCD had electrolyte reports available for review (Table 5) . Serum Na values above 145 mEq/l occurred in 28 EDC (36%) and 7 LDC (21%) infants. Two EDC and one LDC infants had serum Na !160 mEq/l. The prevalence of breast-feeding in 35 infants with elevated Na was statistically significant when compared to infants with normal serum Na (86% vs 45%; p<0.001). The simultaneous occurrence of breast-feeding, jaundice, and hypernatremia was 16/77 (21%) and 2/33 (6%) in EDC and LDC infants, respectively (p=0.025).
DISCUSSION
In an effort to contain costs associated with childbirth during the past decade, EDC of healthy newborns has been instituted virtually across the country. In this system, mothers and babies go home as serum bilirubin begins to rise and, for breast-feeding dyads, before maternal milk production is established (Figure 2 ). In the second 24 hours after birth, women may still be requiring pain medication, be physically drained, and/or be on an uneven emotional plane. At the same time, they are bombarded with a variety of instructions about infant care: feeding, bathing, cord/circumcision care, signs of illness, normal wake/sleep patterns, car seat use, and the time and place for follow-up. The demonstration of breast-feeding or infant care techniques antenatally may not be an adequate substitute for handson experience once the infant has been born and is in the mother's care.
Once home, some parents lack the confidence to recognize normal infant behaviors from those that could be early signs of problems (infection, jaundice, dehydration, etc.). Our data on ED utilization indicate that significant resources are spent reassuring parents that their infants are healthy and behaving normally. These ''worried parent-well child'' visits point to a need for strategies to improve parental skills and to increase self-confidence for identifying and managing minor newborn issues.
Studies in the United States and Sweden in the 1970s and 1980s suggested that EDC ( 48 hours) followed by at least two home visits was as effective as longer hospital stays among carefully selected populations. 7 -10 With EDC as the standard of care in the US, it is not possible to make such comparisons in the current health care climate. In addition, it is unlikely that personnel-intensive, highcost services would be offered universally to low-risk populations of mothers and infants. Lieu et al. 11 recently published a comparison of clinical outcomes, maternal satisfaction, and costs of home and clinic follow-up visits on postpartum days 3 or 4 in a population of low-risk mothers and newborns who were discharged within 21.6 ± 4.6yz 17.7 ± 3.5 n ( % ) with bilirubin > 25 mg / dl on admission 8 / 37 ( 22 ) 0 / 8 ( 0 ) n ( % ) breast -fed 7 / 8 ( 88 ) NA n ( % ) with serum electrolyte reports 77 / 90 ( 86 ) 33 / 43 ( 77 ) n ( % ) with serum Na > 145 mEq / l 32 / 77 ( 42 ) 7 / 33 ( 21 ) n ( % ) breast -fed 30 / 32 ( 94 ) 7 / 7 ( 100 ) n ( % ) with serum Na > 159 mEq / l 2 / 32 ( 6 ) 1 / 7 ( 14 )
*p < 0.05. yp = 0.032. zOne exchange transfusion: Coombs ( + ) with serum bilirubin 31.0 mg / dl.
Radmacher et al.
Hidden Morbidity outcomes (rehospitalization, ED, or urgent care clinic visits) in the two groups. Mothers in the home visit group were more likely to rate aspects of their care as very good or excellent than those in the clinic visit group. However, the costs for in-home visitation were 26% higher than for clinic-based care. These results cannot be generalized to more socioeconomically disadvantaged (or higher-risk) populations because of a number of limitations: strict study eligibility criteria, a better-educated, higher-paid population that already had access to coordinated health than the general population.
Current reports on EDC and subsequent readmission are difficult to compare due to variations in the definition of EDC and the time frames for readmission. 12 -14 Most series report readmission rates of 1% to 3% within the first 2 weeks after neonatal discharge with the most common diagnosis being hyperbilirubinemia. Although our overall readmission rates of 0.5% and 0.9% (EDC and LDC, respectively) within 1 week postdischarge compare favorably with these reports, we were surprised to note statistically higher rates for the LDC group.
Hyperbilirubinemia occurs universally in the early newborn period, resulting in clinical jaundice in 50% to 60% of infants. 15 The peak is usually higher and the duration is often longer in breast-fed infants than those fed human milk alternatives. In our series of infants, we observed higher peak bilirubins in the EDC infants, despite fewer overall readmissions. The combination of breastfeeding and earlier discharge appeared to be associated with more extreme hyperbilirubinemia, although Maisels and Kring 16 indicate that discharge <72 hours after birth is a risk factor for readmission regardless of the mode of feeding. The duration and severity of hyperbilirubinemia can be exacerbated by inadequate feeding (too little volume, too few feedings), often called breast-feeding jaundice. 17 Although a rare complication, kernicterus is not extinct and there are few reliable predictors of risk for encephalopathy. 18 EDC decreases the amount of time in which mothers can readily call on the expertise of nursing and lactation support staff during feedings with their babies. Despite prenatal care and classes, mothers may need to be educated and reminded about the need for frequent nursing (6 to 12 times per day) in the first days after birth to help establish their milk supply and to promote excess bilirubin excretion via the stool. 18, 19 While none of our infants had a diagnosis of acute kernicterus, they will require follow-up over time for identification of neurological sequelae.
In our cohort, there was an association between breast-feeding and jaundice, which was severe enough to warrant rehospitalization. Hypernatremia existed as a co-morbidity in a number of these infants. The coupling of the time of discharge with the onset of lactogenesis and bilirubin production creates a situation which may dictate closer oversight of breast-fed infants than those fed formula. Without such monitoring by in-home or office visits, early signs of inadequate bilirubin clearance and/or insufficient milk intake can be missed, leading to potentially disastrous sequelae. In their report on breast-feeding, the Academy of Pediatrics recommends that ''formal evaluation of breast-feeding performance be undertaken during the first 24 to 48 hours after delivery, and again at the early follow-up visit, which should occur 48 to 72 hours after hospital discharge''. 20 The mild to severe hypernatremia seen in many of our breast-fed infants is an indication that some mothers may need professional lactation support during the first postdischarge days. What we do not know is how many infants may experience hyperbilirubinemia with or without dehydration, which is not recognized in the early postnatal period. Overall, EDC of normal healthy newborns is a safe and reasonable practice, but the timing of discharge should be based on the readiness of the mother-infant dyad and not on an arbitrary time frame. Strategies are needed to identify infants at risk for severe jaundice, breast-feeding-associated difficulties, and their sequelae. The ultimate success of EDC programs is dependent on meeting established criteria prior to authorizing infant discharge and on the quality of early follow-up, which can serve to diagnose hyperbilirubinemia with or without dehydration and to reinforce optimal breast-feeding practice. Collaborative epidemiological projects, such as MAJIC (Making Advances Against Jaundice in Infant Care) from the American Academy of Pediatrics and Harvard University School of Public Health, 21 may prove useful both as a model for broad implementation of an evidence-based practice guideline as well as a source of objective outcome data.
